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Objective

¥DUMBO II project was held in Thailand 
(Prof.Kanchana,  Asian Institute of Technology)

¥ Supported by  Intelligent Transport System of NECTEC

¥Project aim

¥To deploy the system for the post-disaster 
recovery work

¥Using Wi-Fi and small devices for the 
rescue work network
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¥Highly mobile (ambulance, rescue worker)

¥Connectivity to the Internet

¥Easy deployment

¥Real deployment evidence
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Requirements for the 
Post-Disaster recovery

http://www.molokaihealthguide.com/images/¥Show the Þeld demonstration
 with real system is important

http://www.molokaihealthguide.com/images/
http://www.molokaihealthguide.com/images/
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NEMO applicability in 
Disaster Area Network
¥Setup time should be short

¥Providing movement transparency reduce 
time to setup IP conÞguration

¥Classical wiÞ (w/o ad-hoc mode 802.11) 
device can be used

¥Group mobility reduce the control cost in 
end-node (small terminal)

5



2009/1/14, 2nd AsiaFI School on Mobile and Wireless Networks

¥ NEMO Mobile 
Router(MR) act as 
MANET node

¥ Each MR exchange route 
information with 

¥ Tree Discovery 
Protocol (TDP, *1) 
control default route

¥ NINA (*2) adv Mobile 
Network PreÞx (MNP)
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Problem of Nested NEMO
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MANEMO(cont.d)
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Implementation Overview

¥ Developed under NetBSD-current(4.99.x)
¥ TD and NINA is developed as extension of zebra

Kernel-space
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Experiment Target
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¥To compare the routing protocol efÞciency 
in real experiments

¥Optimized Link State Routing protocol 
(OLSR) (olsrd.org)

¥Tree Discovery/NINA (our implementation)

¥Same equipment/Same movement between 2 
protocols 
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¥ Assume MR move with 
several rescue worker 
(Group Movement)

¥ MR use TDP/NINA or 
OLSR as routing protocol

¥ Measure the overhead of 
control packet
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Experiments Overview
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¥ Assume MR move with 
several rescue worker 
(Group Movement)

¥ MR use TDP/NINA or 
OLSR as routing protocol

¥ Measure the overhead of 
control packet
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60m

AccessP oint
(PowerStation)
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Testbed Setup(1 Tree)
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Results(TDP/NINA)
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Result(OLSR)
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Logical Overhead
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¥ Density of nodes is 
low (== #MPRs 
(Multi-Point 
Relays) is high), 
overhead would be 
high

¥ If MR is used as 
extension of signal 
range, TDP/NINA 
performs well in 
control cost
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Conclusion

¥MANEMO implementation works well in 
experiments

¥If rescue vehicle forms low density topology, 
control cost of TDP/NINA is lower than 
OLSR
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¥More comparison metric

¥Node density vs Convergence speed

¥Movement model with realistic scenario

¥e.g. Disaster Area (DA) movement 
model

¥Should be exactly same comparison (some 
differences in current experiments)
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Future Work



End
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Overview of TDP/NINA
¥ Extension of Neighbor 

Discovery Protocol 

¥ Tree Discovery (TD) 
protocol make tree 
formation in MRs

¥ Based on RA message

¥ Each MNP be provided by 
NINA

¥ Based on NA message
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Logical Overhead Eq.
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Wndp = Wndp1 + Wndp2

= ( PT /IT )N + ( PN/IN )
n∑

i=1

(Nci + 1) +

PNL0Nci + PNL1Nci

Wolsr = WHello + WTC + WHNA

= ( PH/IH )Nnodes +

((PTC/ITC)Nmpr)Nmpr +

((PHN/IHN )Nnodes)Nmpr

Packet Size of NINA/TD

Interval Timer of NINA/TD

Packet Size of Hello, TC, HNA

PN , PT

I N , I T

PH , PT C , PHN
IH , ITC , IHN Interval Timer of Hello, TC, HNA

Nci # of child node in node i
L0 is the depth before movement

is the depth after movementL1


